the contribution of waterborne transmission to typhoid fever risk. In so doing, Mogasale and colleagues estimate that 11·9 million typhoid fever illnesses and 129 000 deaths occurred in low-income and middle-income countries 2010. These numbers are lower overall by almost half compared with earlier estimates, 2 and suggest higher incidence in Africa and lower incidence in Asia than previously thought. Whether these differences reflect true changes in typhoid fever epidemiology over time, methodological differences, or both is difficult to know.
Mogasale and colleagues highlight a number of limitations. First, despite the growing number of studies on typhoid fever incidence, the amount of source data remains quite scarce. Furthermore, what constitutes a population-based study of typhoid fever incidence is open to inter pretation. Mogasale and others chose a fairly permissive interpretation to optimise the breadth of data. One consequence is the inclusion of a heterogeneous group of study types that are likely to vary considerably in the completeness of capture of cases. This can be problematic when seeking to understand typhoid fever incidence by age group, when differences in detection by age could have substantial effects on apparent age distribution. Indeed, the age distribution of cases derived from Mogasale and colleagues' review differs from that measured by very intensive active surveillance in a high incidence setting. 8 Second, although it is an important and biologically plausible refinement, risk-factor adjustment based on lack of access to improved water in rural areas and urban slums could be open to criticism, as the authors acknowledge. The imperfect relation between access to improved water and consumption of microbiologically safe water is underscored by the occurrence of massive typhoid fever outbreaks in settings with water sources that would be classified as improved. 9 Third, reliable estimates of typhoid fever complications and death remain elusive. Hospitalbased studies can be biased towards severe disease, yet the early detection and treatment of cases inherent and appropriate in high-quality populated-based disease surveillance systems undoubtedly modifies patients' outcomes. 10, 11 Finally, it is important to ask how the results stack up against other sources of data. Few would question that typhoid fever has declined in a number of Asian countries. 12 Furthermore, there have been increasing reports of high levels of endemic 13, 14 and epidemic 15, 16 typhoid fever from some locations in Africa. However, studies of community-acquired bloodstream infections suggest that non-typhoidal Salmonella has been more common than typhoidal Salmonella in sub-Saharan Africa 17 and national disease surveillance data do not seem consistent with the suggestion that South Africa is a country with a high incidence of typhoid fever. 18 Indeed, as highlighted by Mogasale and colleagues, incidence estimates for sub-Saharan Africa are heavily influenced by one population-based study from an urban slum in Nairobi, Kenya. 13 The recently completed multicountry study of typhoid fever incidence in Africa should go some way to providing more data and addressing these concerns. 19 Burden of disease estimates are foundational to building the investment case for both vaccine and non-vaccine interventions for typhoid fever. Decisions about who would most benefit from vaccination and at what age rely on a clear epidemiological picture. Our picture of typhoid fever burden remains clouded, but Mogasale and colleagues have made refinements that challenge us to think more deeply and to value new data. Soon two new estimates of global typhoid and paratyphoid fever burden, from IHME GBD 2013 20 and the WHO Foodborne Diseases Burden Epidemiology Reference Group, 21 will become available. The iterative process of refining and updating burden estimates for typhoid fever is now occurring both consecutively and in parallel, with multiple groups working somewhat independently. Looking to the future, it might be time to take stock of existing estimates and methods, drawing from the strengths of each approach, and striving for both methods that are transparent and results that are timely. Typhoid control would benefit from collective effort to ensure the best possible data to support policy decisions and from a clear message to the world on the scale of the problem.
